Skim Milk Ultrafiltration with a PES Membrane: Effect of Milk Thermal Pretreatment and Concentration on the Irreversible Fouling  by Paugam, L. et al.
 Procedia Engineering  44 ( 2012 )  2038 – 2040 
1877-7058 © 2012 Published by Elsevier Ltd.
doi: 10.1016/j.proeng.2012.09.036 
(XURPHPEUDQH&RQIHUHQFH
>3@
6NLPPLONXOWUDILOWUDWLRQZLWKD3(6PHPEUDQH(IIHFWRIPLONWKHUPDOSUHWUHDWPHQWDQG
FRQFHQWUDWLRQRQWKHLUUHYHUVLEOHIRXOLQJ
/3DXJDP''HODXQD\05DELOOHU%DXGU\
8QLYHUVLWp5HQQHV)UDQFH8QLYHUVLWp&DHQ)UDQFH
7KH VNLP PLON XOWUDILOWUDWLRQ 8) LV ZLGHO\ XVHG LQGXVWULDOO\ WR VWDQGDUGL]H PLON SURWHLQ
FRQFHQWUDWLRQEHIRUHFKHHVHPDNLQJ7KHVH8)PHPEUDQHVDUHPDGHRISRO\HWKHUVXOIRQH
RI WKH PDUNHW IRU +).  .RFK DQG DUH XVHG RQ VHYHUDO FRQVHFXWLYH VWDJHV 'XULQJ
SURGXFWLRQ F\FOHV WKH PHPEUDQH LV IRXOHG ZLWK VNLP PLON FRPSRQHQWV ,W OHDGV WR IOX[ DQG
VHOHFWLYLW\GHFUHDVH7RUHVWRUHPHPEUDQHSHUIRUPDQFHVDFKHPLFDOFOHDQLQJ LVSHUIRUPHGDW
OHDVW RQFH D GD\  K RI FOHDQLQJ HYHU\ K RI SURGXFWLRQ 7KH LUUHYHUVLEOH IRXOLQJ WKDW
UHPDLQV DIWHU WKH ZDWHU ULQVLQJ LV WKH WDUJHW RI WKH FOHDQLQJ &OHDQLQJ SURFHGXUHV DFWXDOO\
SHUIRUPHGFDQQRWDYRLGDGHFUHDVHRIDERXWRIWKHSURGXFWLRQIOX[RYHUVHYHUDOPRQWKVQRU
VRPHWLPHVDQDOWHUDWLRQRI WKHPHPEUDQHVHOHFWLYLW\7KLV MXVWLILHVWKHIXQGDPHQWDOVWXGLHVRQ
FOHDQLQJRSWLPL]DWLRQDQG WKHQHHGRI LQIRUPDWLRQRQ WKHQDWXUHRI WKHRYHUDOODQG LUUHYHUVLEOH
IRXOLQJ
5DELOOHU%DXGU\HWDO VKRZHGSUHYLRXVO\E\)7,5$75DQG6(0(';DQDO\VLV WKDW WKH
LUUHYHUVLEOH IRXOLQJDIWHUVNLPPLON8)ZLWK WKH+).PHPEUDQH LQEDWFKPRGHFLUFXODWLRQ
955  LVH[FOXVLYHO\PDGHRISURWHLQV ,Q WKLV ODWHVWVWXG\ WKHVNLPPLONXVHG LV8+7 W\SH
ZKHUHDV DW LQGXVWULDO VFDOH WKH PLON LV RQO\ SDVWHXUL]HG EHIRUH XOWUDILOWUDWLRQ SURFHVV ORZHU
WHPSHUDWXUHWUHDWPHQW7KHVHVWHULOL]DWLRQPRGHV LQGXFHDGLIIHUHQWGHQDWXUDWLRQVWDWHIRU WKH
ZKH\SURWHLQVDOSKDODFWDOEXPLQDQGEHWDODFWRJOREXOLQVXVSHFWHGWREHWKHPDLQUHVSRQVLEOH
RI WKH LUUHYHUVLEOH IRXOLQJ ,Q WKLV VWXG\ WKH HIIHFW RI WKH VROXEOH SURWHLQV¶ GHQDWXUDWLRQ RQ WKH
LUUHYHUVLEOH IRXOLQJ RI WKH PHPEUDQH VNLP PLON 8) DW  EDU &  PLQ LV VKRZQ 7KH
LQIOXHQFHRIPLONFRQFHQWUDWLRQ LVDOVRKLJKOLJKWHGDV LQGXVWULDOO\ LW LQFUHDVHV IURP WKH ILUVW WR
WKHODVWVWDJH(LWKHUVNLPPLONDQGZDWHUIOX[HVPLQHUDOVDQDO\]HGE\6(0(';DQGSURWHLQ
GHWHUPLQHGE\)7,5$75DPRXQWRQ WKHPHPEUDQHDQGFOHDQDELOLW\E\D VRGLXPK\GUR[LGH
VROXWLRQS+EDU&PLQDUHFRPSDUHG
5HVXOWV VKRZ WKDW WKH SHUPHDELOLW\ RI WKH PHPEUDQH GXULQJ VNLP PLON 8) RU LQ ZDWHU DIWHU
ULQVLQJ LVTXLWH WKHVDPHUHJDUGOHVV WKHPRGHRIPLONVWHULOL]DWLRQ 8+7RUSDVWHXUL]DWLRQQR
VLJQLILFDQWLPSDFWRIVROXEOHSURWHLQWKHUPDOGHQDWXUDWLRQLVHYLGHQFHGRQWKHIOX[1HYHUWKHOHVV
WKHLUUHYHUVLEOHSURWHLQDPRXQWLVTXLWHGLIIHUHQWRQWKHPHPEUDQHDQGJFPZLWK8+7
DQGSDVWHXUL]HGVNLPPLONUHVSHFWLYHO\7KHUHLVQRPLQHUDO LUUHYHUVLEOHIRXOLQJRQERWKIRXOHG
PHPEUDQHV 7KH IDFW WKDW WKH VDPH ZDWHU SHUPHDELOLW\ LV REWDLQHG ZLWK VR GLIIHUHQW SURWHLQ
DPRXQWDOORZVWKLQNLQJWKDWWKHGHQDWXUDWLRQVWDWHRISURWHLQVLQGXFHGE\WKHWKHUPDOWUHDWPHQW
OHDGVWRGHSRVLWVRIGLIIHUHQWVWUXFWXUHV,WZRXOGEHOHVVRSHQDQGRUOHVVK\GURSKLOLFZLWK8+7
GHQDWXUHGSURWHLQV

Available online at www.sciencedirect.com
Open access under CC BY-NC-ND license.
2039 L. Paugam et al. /  Procedia Engineering  44 ( 2012 )  2038 – 2040 
)LJ5HVLGXDOSURWHLQDPRXQWDQGSHUPHDELOLW\RIPHPEUDQH IRXOHGGXULQJ8)+).RI
8+7RUSDVWHXUL]HGVNLPPLON

7KHDPRXQWRIUHVLGXDOSURWHLQVUHPDLQLQJDIWHU1D2+FOHDQLQJLVDELWORZHUIRUWKHPHPEUDQH
SUHYLRXVO\IRXOHGZLWK8+7VNLPPLONWKDQZLWKWKHSDVWHXUL]GRQHYVJFP)LJXUH
1HYHUWKHOHVVWKHZDWHUSHUPHDELOLW\DIWHU1D2+WUHDWPHQWLVKLJKHUZLWKPHPEUDQHSUHYLRXVO\
IRXOHGZLWKSDVWHXUL]HGPLON)LJXUH7KLVLV LQJRRGDJUHHPHQWZLWKSUHYLRXVK\SRWKHVLVRQ
RSHQHGRUK\GURSKLOLFIRXOLQJVWUXFWXUHLQGXFHGE\WKHUPDOGHQDWXUDWLRQRISURWHLQV
)LJXUH  VKRZV WKH LQIOXHQFH RI WKH 8+7 VNLPPLON FRQFHQWUDWLRQ RQ WKH LUUHYHUVLEOH IRXOLQJ
REWDLQHG E\8)DW YDULRXV YROXPH UHGXFWLRQ UDWLRV 9550HPEUDQHSHUPHDELOLW\ GHFUHDVHV
UHJXODUO\ ZLWK 955 WUDGXFLQJ DQ LQFUHDVH RI WKH RYHUDOO IRXOLQJ $IWHU ULQVLQJ WKH ZDWHU
SHUPHDELOLW\LVFORVHWR/KPEDUDWERWK955 DQGDQGFORVHWRDWKLJKHU955
DQG7KHUHDUHKHUHWZROHYHOVRILUUHYHUVLEOHIRXOLQJ%XWUHJDUGOHVVWKHFRQFHQWUDWLRQUDWLR
WKHUHVLGXDOSURWHLQDPRXQWDIWHUULQVLQJLVFRQVWDQWDQGWKH6(0(';DQDO\VLVGRHVQ¶WVKRZ
DQ\PLQHUDO IRXOLQJ 6R DW KLJKHU FRQFHQWUDWLRQV WKHZDWHU SHUPHDELOLW\ LV ORZHUZKHUHDV WKH
SURWHLQ DPRXQW UHPDLQV WKH VDPH WKH FRQFHQWUDWLRQ UDWLR VHHPV WR DOVR KDYH DQ LPSDFW RQ
SURWHLQGHSRVLWVWUXFWXUH7KHLUUHYHUVLEOHIRXOLQJZRXOGEHOHVVRSHQDQGRUOHVVK\GURSKLOLFDW
KLJKFRQFHQWUDWLRQUDWH

)LJ  5HVLGXDO SURWHLQ DPRXQW ZDWHU DQGPLON SHUPHDELOLW\ DIWHU WKH IRXOLQJ RI +).  DW
955 

7KHFRPSDULVRQRISHUPHDELOLW\DQGSURWHLQDPRXQWDIWHU1D2+FOHDQLQJIRUPHPEUDQHVIRXOHG
DW 955  DQG XS WR 955  VKRZV FOHDUO\ D GLIIHUHQFH RI FOHDQDELOLW\ )LJXUH  7KHPRUH
FRQFHQWUDWHGWKHPLONZDVWKHOHVVFOHDQDEOHWKHPHPEUDQHZDV7KHUHVLGXDOSURWHLQDPRXQW
LV DOVR VLJQLILFDQWO\ GLIIHUHQW2QFH DJDLQ WKH LUUHYHUVLEOH GHSRVLW ZRXOG EHPRUH FRKHVLYH DW
KLJKFRQFHQWUDWLRQUDWLRWKDQDWORZRQH


2040   L. Paugam et al. /  Procedia Engineering  44 ( 2012 )  2038 – 2040 
)LJ5HVLGXDOSURWHLQDPRXQWDQGSHUPHDELOLW\RIPHPEUDQH IRXOHGGXULQJ8)+).DW
955 DQG

7KLVZRUN KLJKOLJKWV WKH UROH RI SURWHLQ VWUXFWXUH DQG FRQFHQWUDWLRQ RQ WKH LUUHYHUVLEOH IRXOLQJ
FKDUDFWHULVWLFV LQ WHUPV RI SHUPHDELOLW\ LUUHYHUVLEOH SURWHLQ DPRXQW EHIRUH DQG DIWHU FOHDQLQJ
DQG WKXVRIPHPEUDQHFOHDQDELOLW\7KH IRXOLQJ E\8+7VNLPPLON LVSUREDEO\PRUHFRKHVLYH
WKDQ WKDW LQGXFHG E\ SDVWHXUL]HG VNLP PLON 0RUHRYHU WKH FRKHVLRQ LQFUHDVHV ZLWK
FRQFHQWUDWLRQUDWH

5HIHUHQFHV

05DELOOHU%DXGU\0/H0DX[%&KDXIHU/%HJRLQ'HVDOLQDWLRQ
.H\ZRUGV3(6PHPEUDQHIRXOLQJVNLPPLONWKHUPDOWUHDWPHQWSURWHLQ


